Study design: Cross-sectional study. Objectives: (1) To assess the relationship between bladder management methods and the healthrelated quality of life (HRQL) in patients with spinal cord injury (SCI). (2) To identify any correlation between the two questionnaires used to assess the quality of life (one validated for SCI and one validated for bladder symptoms). Setting: Spinal Cord Injury Centre, Royal National Orthopaedic Hospital, Middlesex, UK. Methods: This study is based on two questionnaires with results collected from 142 people with SCI. The two questionnaires were based on information from the Short-Form 36-Item Health Survey (SF-36) and the King's Health Questionnaire and included demographic characteristics, bladder management methods and the frequency of incontinence. Results: There is a moderate correlation between the results of the SF-36 and the King's Health Questionnaire. Only 21% SCI patients report normal voiding without any other form of bladder management. The type of bladder management may influence the HRQL in patients with SCI. Clean intermittent catheterization by attendant, indwelling transurethral catheterization and indwelling suprapubic catheterization are the three groups with the worst mental status. In addition, the frequency of incontinence is a strong influence on HRQL.
Introduction
There are approximately 40 000 people with a spinal cord injury (SCI) living in the UK. 1 An SCI can have a severe impact on patients and their families because of the physical and psychosocial effects of the injury. There has already been a great deal of research on neurological outcome and physical activity limitations of patients with an SCI. [2] [3] [4] In addition to physical effects, an earlier study documented that the majority of the participants with an SCI suffered from various degrees of depression; indeed, 69.6% of the subjects had severe depression. 5 SCI results in a significant challenge to the health-related quality of life (HRQL) of both patients and their families.
According to the results of an earlier study, HRQL is a good predictor of survival 15 years after injury, 6 therefore, understanding HRQL is important in patients with an SCI. It has been reported that SCI patients with bladder problems often had a lower quality of life. 7 Wyndaele et al. 8 reported that conservative treatment is still the mainstay of the urological management in patients with SCI. Dahlberg et al. 9 reported that patients using clean intermittent catheterization (CIC) combined with other methods (the mixed group) for bladder management had the higher frequency of urinary tract infection than other groups. Weld and Dmochowski 10 reported the complication rates of each bladder management method and inferred that inappropriate selection of a bladder management method may affect patient's quality of life. However, they did not discuss thoroughly the relationship between bladder management method and quality of life. As a result, we believe that it is important to further explore the influence that different methods of bladder management have on quality of life post SCI.
An earlier study revealed that 81% of participants with an SCI suffered from various degrees of bladder dysfunction compared with 63% patients with bowel dysfunction 1 year post injury. 11 Kuo 12 also reported that incontinence was the most troublesome urinary problem of SCI during their study's follow-up. The severity and frequency of incontinence and its impact on quality of life has rarely been studied among patients with SCI. The purpose of this study was to evaluate the relationships between bladder management methods and HRQL in patients with an SCI.
Materials and methods

Participants
Ethical approval was granted by the Research Ethics Committee of Royal National Orthopaedic Hospital. Each patient before participating in this study was given an information sheet explaining the procedure, the objectives and a consent form.
The principal inclusion criteria were (1) outpatients with an SCI who had returned to the Royal National Orthopaedic Hospital for a follow-up, (2) adults of both genders above the age of 16 and (3) good ability to communicate and understand the study requirements. The following reasons were considered as grounds for exclusion: (1) o1 year post injury, (2) diagnosis of cauda equina lesion, (3) presenting with other diseases involving cognitive impairment, (4) use of mechanical ventilation and (5) head injury or multiple traumas. The patients who met the criteria were invited to join the study and they were then sent one data set and two detailed questionnaires asking for their HRQL, urinary condition and demographic characteristics, such as age, gender, level of lesion, severity of cord injury, time since injury, cause of injury, marital status and educational status. The participants were invited to either answer the questionnaires by themselves or seek help if necessary (for example in the case of those participants who had a high-level cord injury).
Measures
The 'international lower urinary tract function basic SCI data set' was used to record the urinary information of patients with SCI. 13 The data set included some questions about the urinary condition, such as the methods of bladder management and frequency of incontinence within the last 3 months. Methods of bladder management were categorized into the following groups: normal voiding, bladder reflex voiding, bladder expression, CIC by either self-catheterization or catheterization by attendant, indwelling catheter (transurethral or suprapubic), sacral anterior root stimulation, noncontinent urinary diversion/ostomy and 'other methods'. Frequency of involuntary leakage (incontinence) was categorized into four groups: (1) no, incontinence; (2) yes, average daily; (3) yes, average weekly and (4) yes, average monthly.
This study measured participants' quality of life individually through the use of two questionnaires: the Short-Form 36-Item Health Survey (SF-36) and the King's Health Questionnaire. SF-36 is a popular generic instrument often used to assess HRQL. In addition, the King's Health Questionnaire is a condition-specific quality of life measurement, which is able to evaluate HRQL impairment because of symptoms related to the urinary tract.
14 It is recommended that both generic and condition-specific instruments are used.
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The SF-36 survey is comprised of 36 questions and is organized into eight health domains: physical functioning, role physical, bodily pain, general health, vitality, social functioning, role emotional and mental health (MH). Each domain score can be transformed and ranged from 0 to 100. A higher score indicates a better health status. 16 The secondorder scores, the physical component score and mental component score (MCS), which are derived from the above eight scores, can provide an opportunity for more detailed interpretations. Physical functioning, physical role and bodily pain are the three health domains focusing on the physical component, whereas social functioning, emotional role and MH are the three health domains particularly related to the mental component. Furthermore, general health and vitality involve both the physical and mental components of quality of life. The King's Health Questionnaire consists of 21 questions, which can specifically reflect the influence of urinary problem on a patient's quality of life. There are two main parts to the King's Health Questionnaire: the first part is related to general health and incontinence impact. The second part includes six health domains: role limitations, physical limitations, social limitations, personal relationships, emotions and sleep/energy.
14 In addition, there are four questions related to severity of urinary problem. Each domain score is also transformed onto a scale from 0 to 100. However, unlike the SF-36, higher scores on the King's Health Questionnaire mean a worse quality of life. The SF-36 and the King's Health Questionnaire were used to evaluate the quality of life in patients with different bladder management methods and various degrees of incontinence.
Data analysis
The data was analysed using SPSS version 14.0. The data was entered twice to minimize typing errors. For descriptive purposes, the data was presented as means with standard deviations for the results of the SF-36 and the King's Health Questionnaires. The reliability of the SF-36 survey and the King's Health Questionnaire was evaluated using Cronbach's a. The results were then analysed to investigate significant interactions between the bladder management methods and the scores of the all domains of the SF-36 and the King's Health Questionnaire through analysis of variance. In addition, the interactions of frequency of incontinence with quality of life were also investigated using analysis of variance. The general linear models (GLM) were used to evaluate the significance of interactions with factors while adjusting for sex, age and severity of cord injury. 17 A P-value of o0.05 was taken to indicate statistical significance, and post hoc tests were completed using Scheffe correction to control for the conduct of multiple tests. In addition, Spearman's correlation coefficients were computed to show the correlation between the King's health score and the SF-36 score in patients with SCI.
Results
A total of 142 patients agreed to participate in this study.
Ten patients refused to join because of personal reasons (participation rate was nearly 93.4%). The background characteristics of the participants are presented in Table 1 .
The statistical summary for SF-36 reveals acceptable internal consistencies (Cronbach's alpha coefficient results were from 0.76 to 0.89 for all domains). The statistical summary for the King's Health Questionnaire in this study also shows good internal consistencies for the questionnaire. The results from Cronbach's alpha coefficient were from 0.77 to 0.91 for all domains.
The SF-36 scores in SCI patients using different bladder management methods are shown in Table 2 . Significant differences in physical functioning, MH, physical component score and MCS can be seen. Patients who can void normally had the highest scores in the above domains. Meanwhile, there were three groups, including the CIC by attendant, indwelling transurethral catheterization and indwelling suprapubic catheterization, having the lowest scores in MH and MCS.
The scores of King's Health Questionnaire in SCI patients using different bladder management methods are shown in Table 3 . Significant differences in physical limitation, personal relationship and emotions can be seen. Patients who report voiding normally had the best results (lowest scores) in all the above domains. In contrast with the group of normal voiding, those patients with indwelling catheter (suprapubic and transurethral) and those with CIC by attendant usually had the poorest condition (highest scores) in personal relationship and emotions. Table 4 illustrates the comparisons of scores in the SF-36 for SCI patients with various degrees of incontinence. Patients without incontinence had the best scores in all domains, with significant differences in MH and MCS. The scores of the King's Health Questionnaire from SCI patients with different frequency of incontinence are shown in Table 5 . Significant hierarchical differences can be seen in incontinence impact, social limitations, emotions and severity of bladder problem. Persons without incontinence also had the best results (lowest scores), in contrast to persons with daily incontinence who had the worst results (highest scores). The largest gap was found between the no incontinence and the incontinence monthly rather than between the weekly and daily subgroups in the above domains.
Spearman's correlation coefficients were used to determine the correlation between common domains of the SF-36 scales and the results from the King's Health Questionnaire. This revealed a significant correlation between the common domains and results of the two questionnaires as shown in Table 6 . The correlation coefficients range from À0.52 to À0.68, indicating moderate correlations between the results of these two questionnaires.
Discussion
SCI can result in severe physical and psychosocial limitations and can affect quality of life for individuals and their families. Urological dysfunction is an important issue for patients with SCI. An earlier study recommended that choice of bladder management should include a consideration of many factors such as age, patient preference, financial concerns, functional status and patient motivation. 18 As the results of this study show, quality of life should also be an important consideration.
In this study, only 21% patients with an SCI report voiding normally, 79% patients requiring specific bladder management to facilitate emptying. The results of this study indicate significant differences in the categories of physical functioning, MH, physical component score and MCS in SF-36, as well as physical limitation, personal relationship and emotions in the King's Health Questionnaire. From these results, patients who report voiding normally have the best HRQL either in physical component score or in MCS. However, those patients who need CIC by attendant or indwelling catheters (transurethral and suprapubic) report lower HRQL than patients using other methods. In addition, they also experienced some limitations in their work and activities. It is also worth noting that patients with indwelling catheters (transurethral and suprapubic) have the highest scores in their personal relationships. From the results of our research, both these indwelling catheter methods are associated with poorer reported personal interactions, possibly resulting from an obstacle to the patients' physical contact with their partners. CIC has been shown to be the safest bladder management method for patients with an SCI in terms of urological complications. 10 However, in this study, we found that patients who need CIC by attendants have the worst emotional condition. An earlier study also revealed that patients who were unable to perform catheterization independently had a 4.6-fold higher risk of depression compared with those who were able to perform self-catheterization. 19 In our study, we found 56% patients had experienced incontinence in the earlier three months. From the results of SF-36, we found significant differences in MH and MCS in patients with different degrees of incontinence (Table 4) . We also found some significant differences in the categories of incontinence impact, social limitations, emotions and severity of bladder problem from the results of the King's Health Questionnaire (Table 5 ). The frequency of incontinence is related to incontinence impact and severity of bladder problem. Incontinence also has a negative influence on patient's social function and emotion. Meanwhile, we also found that these hierarchical scores were presented in sequence and that the biggest discriminative gap was located between the no incontinence and the incontinence monthly groups (Table 5 ). There were only minor differences among the other groups, suggesting that the presence of incontinence would have a predictive value on social function and emotional condition.
Although the SF-36 provides a reliable assessment of quality of life, some limitations and insufficiencies of this generic instrument have been reported. 20 The SF-36 still lacks a means of measuring and focusing on urinary symptoms As a result, it is necessary to combine it with the King's Health Questionnaire, a condition-specific quality of life measurement, to assess the unique impact of HRQL because of urinary problems. In this study, we found that the Spearman's correlation coefficients ranged from À0.52 to À0.68 (P-value o0.05 in all domains). This indicates that there are statistically significant moderate correlations between the scores in the SF-36 and the King's Health Questionnaires. By using these two questionnaires together, we can generate more accurate data when approaching patients with bladder problems after SCI. There are some limitations to our study. First of all, we only collected subjects who returned to our outpatient clinic, which may not truly reflect the quality of life in SCI patients who were hospitalized as inpatients or those who do not return for follow-up appointments. Second, there were no patients using other bladder management methods (for example sacral anterior root stimulation) in this study. As a result, we cannot evaluate those SCI patients' quality of life. Third, the sample size is not large enough to purely assess the effect of bladder management on quality of life. However, the results of this study may provide a general baseline HRQL related to urinary problems in patients with an SCI. It is hoped that HRQL will become a routine part of the assessment of all patients with such a condition. In this way, we might discover other possible factors, which may increase HRQL in those with an SCI. In addition, we may do further analysis and discussion about the impact on bladder management of different factors, such as gender, level of injury and time of injury in the future.
Conclusion
There are moderate grades of correlation between the SF-36 and the King's Health Questionnaire. Only 21% of SCI patients report normal voiding, but those who are able to do so have the best quality of life in all domains. CIC by an attendant, indwelling transurethral catheters and indwelling suprapubic catheters are the three groups having the worst quality of life in their mental function. Incontinence clearly influences quality of life in patients with SCI.
